Previous work has shown that juvenile Atlantic salmon, Salmo salar L, are predominantly nocturnal during winter (spending the day sheltering in streambed refuges) but become active 24 h a day in the summer. Observations of salmon in a semi-natural stream revealed how light, temperature and time of year determined these activity patterns; we also tested whether the life-history strategy of the fish affected diel activity, comparing fish that would migrate to sea the following spring with those that would be resident in fresh water for at least an additional year. Fish tended to hide at high light levels whenever the water was cold but were increasingly likely to emerge as the winter progressed. There were significant differences between the two groups of fish: the putative migrants sheltered more than the resident group in winter, but this trend was reversed in the spring. Reducing the risk of predation in winter may be one of the reasons for this seasonal change in behaviour.
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The Association for the Study of Animal Behaviour
The effect of light on rhythms and diel cycles in fish has been well described (see Thorpe 1978; Ali 1992) , but the effect of temperature on their behavioural rhythms has received less attention. Since fish are ectotherms they become less active as temperature falls, but it has generally been assumed that their behavioural rhythms stay the same. Changes of temperature are a less reliable indicator of time than are changes of light intensity, and temperature is influenced by light (the night is colder than the day, winter colder than summer).
The overwintering behaviour of juvenile salmonid fish has received considerable attention, mostly because the winter is a period of high mortality (Maciolek & Needham 1952; Needham & Jones 1959; Smith & Griffith 1994) . Studies have shown dramatic seasonal changes in the behaviour of salmonids, which seem to be controlled more by temperature than by daylength (Chapman & Bjornn 1969; Bustard & Narver 1975; Rimmer et al. 1983; Fraser et al. 1993 Fraser et al. , 1995 Heggenes et al. 1993 ). In the summer, salmonids forage during the day (Rimmer et al. 1983 ), but in winter they seek refuges and are found buried in the gravel bed of their home river or hiding amongst vegetation (Rimmer et al. 1983 (Rimmer et al. , 1984 Cunjak 1988) . Night-time observations in winter have shown, however, that these fish emerge from their daytime sheltering places; it has therefore been suggested that they switch from being predominantly diurnal in the summer to being nocturnal in winter (Chapman & Bjornn 1969; Fraser et al. 1993; Griffith & Smith 1993; Heggenes et al. 1993; Riehle & Griffith 1993) .
In this study we examine in more detail how light and temperature interact to affect the behaviour of juvenile Atlantic salmon, Salmo salar L. In addition, we compare the behaviour of fish adopting different life-history strategies. Under good growing conditions populations of juvenile Atlantic salmon develop from a normal to a bimodal size distribution in their first autumn (1 year from fertilization). This bimodality is connected to the physiological decision about when the fish will undertake the seaward smolt migration. The fish that form the upper modal group maintain some growth over the winter, smolt and go to sea in the following spring,
